The presence of the Jaguarundi, Herpailurus yagouaroundi, west of the Peruvian Andes have not been considered in recent studies due to lack of evidence. We document its presence in the Laquipampa Wildlife Refuge, on the western slope of the Peruvian Andes, using camera traps. The closest previous record was approximately 129 km north, in a montane forest of Amazonas region on the eastern slope of the Andes. It is imperative that further research is conducted on carnivore species west of the Peruvian Andes to better understand the distribution of lesser known species such as the Jaguarundi.
Introduction
The Jaguarundi, Herpailurus yagouaroundi (É. Geoffroy, 1803), is a small feline (3.5-7.5 kg) widely distributed from southern USA to northern Argentina (Nowell and Jackson 1996) . This species occurs in several habitat types, such as montane and tropical forests, savannas, swamps, riparian areas, dry scrubs, and grasslands close to freshwater (Nowell and Jackson 1996; Oliveira 1998) . It occurs in an altitudinal range varying from sea level to 2200 m (Oliveira 1998; Giordano 2016) . It can also be found in secondary and disturbed habitats, such as agricultural fields and oil palm plantations (Pardo-Vargas and Payán-Garrido 2015; Giordano 2016) . Both in global and Peruvian endangered species lists, the Jaguarundi is categorized as Least Concern (Caso 2015; MINAGRI 2014) , mainly because its wide geographic distribution.
Camera trap studies conducted in montane and lowland rainforests in Central and South America recorded few captures of Jaguarundi (Tobler et al. 2008; Di Bitetti et al. 2010; Hodge and Arbogast 2016; Briceño et al. 2017; Zimbres et al. 2018) . They found that Jaguarundi was among the species with fewer independent records among the carnivore community, suggesting that it occurs at low densities throughout its range (Giordano 2016) .
Despite its wide distribution in the Neotropics, information about the ecology and distribution of Jaguarundi in Peru is limited and almost restricted to the east of the Peruvian Andes (Emmons and Feer 1997; Giordano 2016) . There is only one historic record from 50 years ago on the western slopes (Grimwood 1969) . However, even though this historic record has been published, it was not considered in two recent publications focused on Jaguarundi distribution modeling (Silva et al. 2016; Espinosa et al. 2018) .
Due to this lack of information, several authors have recommended a distribution update in Peru and an assessment of the connectivity among its populations (Cossíos et al. 2012; Hurtado et al. 2016 ). Here we report the first recent records of Herpailurus yagouaroundi in the western slopes of the Peruvian Andes.
Methods
This research was conducted from September 2015 to February 2016 in the Laquipampa Wildlife Refuge (LWR) (06°20′S, 079°29′W; 8328.64 ha), a protected area created to preserve dry and mountain forests west of the Peruvian Andes ( We randomly defined 62 camera trap stations on a 1 × 1 km grid from 426 m to 2610 m a.s.l. The cameras were installed during two periods: 31 stations were active from September to November, while the remaining 31 were moved to the other places within the grid from December to February (Fig. 1A) . Each station included two camera traps (one Reconyx and one Bushnell Trophy Cam) facing each other at two sides of a game trail or waterholes. The cameras were set at approximately 40 cm above the ground, with no bait, and were set to take five photos (on Reconyx) and three photos (on Bushnell Trophy Cam) per trigger with a one second interval during 24 hours per day (Appleton et al. 2018) .
We compared the Jaguarundi records within LWR with published literature and with three datasets that have records of this species (Silva et al. 2016; Hurtado et al. 2016; Espinosa et al. 2018 ).
Results
After 5641 camera/days and photographs of 1514 independent events (<60 minutes) of medium-sized to large mammals, we obtained three records of the Jaguarundi. Two records were in the Montane Forest and one record was in the transition zone between the Tropical Dry Forest and the Montane Forest.
New records. a) Peru: Lambayeque Region, Ferreñafe Identification. We identified the species as Herpailurus yagouaroundi because of its external characteristics, such as its relatively short limbs and elongated body with a proportionally small head and low and rounded ears (Oliveira 1998) . Moreover, the individuals were dark brown without any coat markings (Fig. 2) , and thus, were distinguishable from all other small Neotropical felids present in the LWR, i.e., the Ocelot Leopardus pardalis (Linnaeus, 1758) and the Pampas Cat Leopardus colo cola (Molina, 1782). One of the photographed Jaguarundis was an adult male ( Fig. 2A ).
Discussion
Our records are the first recent evidence of the presence of Jaguarundi in the western slope of the Peruvian Andes. The two closest records to the ones we present here are approximately 129 km northeast in the Amazonas region (05°40.667′S, 078°26.317′W), on the eastern slope of the Andes (Hurtado et al. 2016) , and approximately 177 km southeast in the "Hacienda Sunchubamba" in the Cajamarca region, on the western slope of the Andes (Grimwood 1969) (Fig. 1A) . Our records in the LWR highlight that Jaguarundi still persists in the western slope of the Peruvian Andes (Grimwood 1969) , and corroborates Giordano's (2016) suspicion that Jaguarundi is present on this slope. This record also increases the known altitudinal range of this species in Peru by 200 m.
Given the low number of Jaguarundi events obtained (3 of 1514; the species was recorded only at three camera stations out of the 62 deployed), we consider it rare in the LWR. In camera trap studies, a rare species is one with low habitat occupancy and low detection probability (Shannon et al. 2014) . The rarity of Jaguarundi in the LWR is consistent with other studies (Tobler et al. 2008; Di Bitetti et al. 2010; Hodge and Arbogast 2016; Briceño et al. 2017; Zimbres et al. 2018) and could be attributed to its low density (Giordano 2016) or to the presence of other carnivores within the Wildlife Refuge, i.e., Ocelot, Pampas Cat, Puma Puma concolor (Linnaeus, 1771), Andean Bear Tremarctos ornatus (Cuvier, 1825), Tayra Eira barbara (Linnaeus, 1758), Sechuran Fox Lycalo pex sechurae (Thomas, 1900) , and Striped Hog-nosed Skunk Conepatus semistriatus (Boddaert, 1785), which were more common than Jaguarundi and may compete with it (Linnell and Strand 2000; Giordano 2016 ). Furthermore, the "ocelot effect" could also explain the low events of Jaguarundi in the LWR. Given the medium to high number of records of Ocelots within our study area (25 events) and the overlap in diet and habitat preferences with Jaguarundi (Oliveira et al. 2010) , it is possible that these species exclude each other, with Ocelots displacing Jaguarundis in the LWR, as has been shown in the Brazilian Amazon (Oliveira et al. 2010) .
These records of Jaguarundi in the LWR were in the montane forest located at higher elevations on the east side of this protected area. Given that almost half of our camera traps were located in lower dry forest within LWR, it is possible that our survey design, aimed to cover as many ecosystems as possible, reduced the chances of detecting Jaguarundi in its preferred habitat. Although the species occurs in the dry forest of southwestern Ecuador (Espinosa et al. 2016) , the lack of records for the region is evidenced in several camera trap surveys conducted in the dry forest of northwestern Peru (Hurtado and Pacheco 2015; García-Olaechea pers. comm.; Appleton pers. comm.) . It is possible that more individuals occur northeast of the LWR where more montane forest is present. We recommend researchers to conduct camera trap surveys within these forests to better understand the distribution and habitat requirements of the jaguarundi and other carnivores west of the Peruvian Andes.
